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common necessity to all reactors that these relays should not
fail and that, if they did, then the reactor must automatically
shut down. There must be sufficiently strict technical manage-
ment to prevent tampering with the safety circuits, and it may
even be desirable that they be periodically inspected.
There are several methods of control in use, for example, by
the use of different mechanical systems, by different absorbers, or
by the relative movement of moderator or fuel. Reactors also
differ in the amount of space within the core which is available
for control or safety rods, and in the amount of reactivity to be
controlled. A more highly rated reactor suffers greater varia-
tions in fission-product poison and thus needs a wider range
of control than one which is lower rated. In consequence, in
small reactors of high rating more reliance has to be placed on
individual control rods. It is then essential that there be rapid
insertion into the core in the event of an emergency and it may
be necessary to hasten the gravitational fall of the rods by the
use of an ancillary mechanism.
Naturally, the control mechanism can be permitted to move
rapidly only when the reactivity is being diminished. The
normal practice is to limit the rate of movement in the other
direction in order to ensure that an undue rate of rise of power
cannot occur accidentally. It is also possible for there to be
special features interfering with the function of the control rods,
such as a sharp dislocation of the reactor core as a result of an
earthquake shock. In such circumstances, the insurer will expect
to see that the measures available are adequate to meet such a
contingency.
(2)   Nan-nuclear Overheating
Under transient or abnormal behaviour there might be con-
ditions when materials of the reactor would exhibit heat release
by reason of oxidation or through the operation of other causes.
Detailed chemical and metallurgical examination must then be
necessary in order to assess the extent of these effects. For
example, it is known that magnesium cans burn in CO2 above
650 °C., and that hydrogen formed by dissociation in a water
reactor may ignite at lower temperatures still; also, that at
about 1,000°C. zirconium cans give out considerable heat in the
presence of steam. It follows that a strict limit is set to the
transients which can be tolerated in the reactor.
(3)   Loss of Coolant
Certain of the secondary effects of nuclear or non-nuclear

